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SECTION 16955 
ELECTRICAL EQUIPMENT ACCEPTANCE TESTING AND START-UP 


PART 1 GENERAL 


1.01 SCOPE 


A. The Contractor shall engage the acceptance testing and startup services of the field 
engineering service division of a major electrical distribution equipment manufacturer which 
maintains division-wide recognized specialized testing capabilities for the purpose of 
performing tests as herein specified. 


1.02 RELATED SECTIONS 
A. Section 16015 — Short Circuit/Coordination Study 


1.03 APPLICABLE CODES, STANDARDS AND REFERENCES 


A. Allinspections and tests shall be in accordance with the following applicable codes and 
standards except as provided otherwise herein. 


1. National Electrical Manufacturer’s Association — NEMA 
2. American National Standards Institute — ANSI 

3. Institute of Electrical and Electronic Engineers — IEEE 
4. National Electrical Code — NEC 

5. National Fire Protection Association - NFPA 

6. American Society for Testing and Materials —- ASTM 

7. Insulated Power Cable Engineers Association — IPCEA 
8. Association of Edison Illuminating Companies — AEIC 
9. Occupational Safety and Health Administration - OSHA 


10. State and local codes and ordinances 
11. Applicable Independent Testing Associations Specifications 
B. All inspections and tests shall utilize the following references: 
1. Project design specifications 
2. Project design drawings 
3. Manufacturer's instruction manuals applicable to each particular apparatus. 


1.04 QUALIFICATIONS OF TESTING COMPANY 


A. The testing plan and procedures shall be reviewed and approved by one of the field 
engineering division’s registered professional electrical engineers. The registered 
professional engineer shall be a full time employee of the engineering service testing group 
with at least 10 years of field experience testing electrical apparatus. 


B. The engineering service testing group shall be an independent division of a major electrical 
equipment manufacturer. 
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The engineering service division site lead engineer, or project manager shall be a degreed 
engineer, who is a full-time employee, with at least 10 years of experience testing electrical 
apparatus, and has obtained factory training. All other employees working on this project 
shall have had specific factory, and/or field training in accordance with division-wide 
standards. 


To ensure compliance with standard quality control standards, the engineering service 
division shall conduct periodic audits of test procedures and test record forms to ensure 
compliance with consistent standards. In accordance with standard Quality Assurance 
practices, a Quality Assurance Manager, not reporting to the operation center completing the 
field testing services, must complete such audits. The name of the Quality Assurance 
Manager, or separate audit agency, shall be submitted for approval prior to award of any 
contract or completion of any field work. 


All test records shall be recorded onto standardized test forms. All data shall be uploaded to 
a central computer in a data-secured environment; therefore ensuring no changes can be 
incorporated into the final test records. These records shall be retrievable for a period of not 
less than five years, based on a mutually agreed periodic maintenance plan, separate from 
this contract. 


Should repairs be required, the engineering service division shall maintain dedicated 
locations that perform remanufacturing and reconditioning of electrical equipment. All repairs 
shall be conducted under the direction of a quality control and reconditioning standard 
pursuant to ISO9001 compliance. A quality certificate, computer database and final test 
records shall document the progress of each piece of electrical equipment through the repair 
or reconditioning process. All work is to be performed to a consistent national standard. 
Documentation of periodic audits, as specified in item E above, shall also be maintained for 
the dedicated remanufacturing and reconditioning facility. 


. The engineering service testing group shall have a calibration program which maintains all 


applicable test instrumentation within rated accuracy. 

The accuracy shall be traceable to the National Bureau of Standards in an unbroken chain. 
Instruments shall be calibrated in accordance with the following frequency schedule: 

1. Field instruments — six to twelve months 

2. Laboratory instruments — twelve months 

Dated calibration labels shall be visible on all test equipment. 


Records must be kept up to date, which show date and results of all instruments calibrated 
or tested. 


An up-to-date instrument calibration instruction and procedure will be maintained for each 
test instrument. 


1.05 SUBMITTALS 


A. 


The test report shall include the following: 
1. Summary of project 

Description of equipment tested 
Description of test 

Test results 

Conclusions and recommendations 


ar why 


16955-2 12/02 


Alpha PSG Index [Numeric PSG Index Microsoft Word 


B. 
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6. Appendix, including appropriate test forms 
7. List of test equipment used and calibration date 
8. Conditions for future access to secured computer database of all Test Data. 


Furnish three copies of the completed report to the project engineer no later than 30 days 
after completion of the project, unless directed otherwise. 


1.06 SAFETY AND PRECAUTIONS 


A. 


PART 2 


2.01 


Safety practices shall include, but are not limited to, the following requirements: 

1. Occupational Safety and Health Act of 1970 - OSHA 29CFR 1910.269 

2. National Fire Protection Association — NFPA 70E 

3. Applicable state and local safety operating procedures. 

All tests shall be performed with apparatus de-energized except where otherwise specified. 


The engineering service testing group’s lead test engineer for the project shall be a 
designated safety representative and shall be present on the project and supervise testing 
operations and safety requirements. 


. Power circuits shall have conductors shorted to ground by a hotline grounded device 


approved for the purpose in accordance with the appropriate test procedures. 


In all cases, work shall not proceed until the safety representative has determined that it is 
safe to do so. 


The engineering service testing group shall have available sufficient protective barriers and 
warning signs, where necessary, to conduct specified tests safely. 


The owner’s safety procedures shall be reviewed and understood by the engineering service 
testing group personnel. 


PRODUCTS 


EQUIPMENT EVALUATION PREPARATION 


A. 


The electrical contractor shall torque down all accessible bolts; perform routine insulation 
resistance tests on all branch and feeder circuits and cables; continuity checks on all branch 
and control wiring; and rotational tests for all distribution and utilization equipment prior to and 
in addition to tests performed by the engineering service testing group, specified herein. 


The electrical contractor shall supply a suitable and stable source of test power for testing at 
each test site. The engineering service testing group shall specify requirements. 


. The electrical contractor shall notify the engineering service testing group when equipment 


becomes available for electrical tests. Work shall be coordinated to expedite project 
scheduling. 


The customer designated project engineer or consultant will supply a complete set of as-built 
electrical plans, specifications and any pertinent change orders to the engineering service 
testing group prior to commencement of testing. 


The engineering service testing group shall notify the project engineer prior to 
commencement of any testing. 
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PART 3 


3.01 


3.02 


ELECTRICAL EQUIPMENT ACCEPTANCE TESTING AND START-UP 
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The engineering service testing group shall be responsible for implementing all final settings 
and adjustments on protective devices and electrical equipment in accordance with the 
project engineer's specified values. Final settings and adjustments shall be provided to the 
engineering service testing group, by the project engineer, unless an electrical system 
analysis was performed by the engineering service testing group, in advance of scheduled 
start-up and acceptance testing. 


Any system, material or workmanship which is found defective on the basis of electrical tests 
shall be reported directly to the project engineer. 


The engineering service testing group shall maintain a written record of all tests and upon 
completion of the project, assemble and certify a final test report. 


EXECUTION 


GENERAL 


A. 


Contact the local Cutler-Hammer engineering service office for specific acceptance and 
start-up testing procedures in accordance with the specific equipment, or electrical systems, 
to be supplied. 


FIELD TESTING 


A. 


The field engineering service testing group shall provide all material, equipment, labor and 
technical supervision to perform such tests and inspections. The field engineering service 
division of the equipment manufacturer shall administer all acceptance and start-up testing, 
and power system studies, as referenced in other specification sections. 


Following the completion of all studies, acceptance testing and start-up by the field 
engineering service division of the equipment manufacturer, a 2-Year warranty will be 
provided on all components manufactured by the engineering service parent manufacturing 
company. 


The intent of these tests is to assure that all electrical equipment is operational within 
industry standards and manufacturer’s tolerances and that equipment is installed and 
functioning in the system in the manner designed by the engineer. 


Upon completion of the tests and inspections noted in these specifications, a label shall be 
attached to all serviced devices. These labels will indicate date serviced and the engineering 
service testing group responsible. 


The tests and inspections shall determine suitability for initial continued reliable operation. 
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